• Develop a model for SOFT interactions at high energy based on the BFKL Pomeron and the CGC/saturation approach
Our approach to describe Pomeron interactions based on CGC/saturation [Eur. Phys. J. C75, 18 (2015)] Following the treatment of Levin JHEP 1311 , 093 (2013 We would like to find a solution to the B-K non-linear equation:
The solution has different forms in the three kinematic regions: is the QCD coupling, r and R are the sizes of two interacting dipoles, and b is the impact parameter for the scattering amplitude of two dipoles. G I P (Y, r, R; b) which denotes the BFKL Pomeron Green's function is NOT a pole in angular momentum, but a branch cut.
Our approach to describe Pomeron interactions based on CGC/saturation (continued) 2. r 2 Q 2 s (Y, b) ∼ 1 (vicinity of the saturation scale). The scattering amplitude has the following form:
where C denotes a constant, and the critical anomalous dimension γ cr , can be found from
The Saturation domain is z > 0 (r 2 Q 2 s ≥ 1), while pQCD domain is z < 0 (r 2 Q 2 s ≤ 1) 4. For a simplified BFKL kernel (Levin JHEP 1311 , 039 (2013 , found an approximation to the numerical solution of the BK equation: , only large Pomeron loops with rapidity O(Y ) contribute at high energies → can sum such loops using MPSI approximation.
Dressed Pomeron in MPSI approximation (continued)
The resulting Green's function of the Dressed Pomeron is given by:
Parameters of the Model
Parameters associated with
We used two inputs: r = R and Q
The phenomenological profile function
The parameter m represents the inverse size of the dipole m ∼ 1/r = 1/R We introduce two constants: g and m 1 , to describe the vertex of the hadron-Pomeron interaction
The elastic amplitude Main ingredients:
• Include contribution of low mass sector for diffractive processes
• CGC/saturation effective theory for high energy QCD
• BFKL Pomeron that describes both hard AND soft interactions at high energy
• Shadowing corrections from eikonal rescattering and interaction of BFKL Pomeron
• Include a new formula for single diffraction based on Balitsky-Kovchegov equation
Basic formalism for Two Channel Model
Following Good-Walker the observed physical hadronic and diffractive states are written
Functions ψ 1 and ψ 2 form a complete set of orthogonal functions {ψ i } which diagonalize the interaction matrix T
The unitarity constraints can be written as
At high energies a simple solution to this equation is 
'GW' denotes the Good -Walker component, that is responsible for diffraction in the small mass region.
Diffractive Scattering based on the Levin-Kovchegov Equation 
is the imaginary part of the elastic amplitude
The cross section for diffraction production is:
Single Diffractive Scattering in the region of Large Mass
The large Mass contribution for single diffraction is:
and
Double Diffractive Scattering in the region of Large Mass
Unitarity constraints for the dressed Pomeron takes the form:
where G dressed (2 T (Y ; b) ) describes all inelastic processes that are generated by the exchange of the dressed Pomeron.
For the double diffraction production at large mass we have
where 
Parameters and Predictions for Two channel Model
model λ φ 0 g 1 (GeV −1 ) g 2 (GeV −1 ) m(GeV ) m 1 (GeV ) m 2 (GeV ) 2 channel
Conclusions
• Constructed a model based on the BFKL Pomeron and the CGC/saturation approach, which successfully describes data in the Regge region, for high energy hadron scattering.
• Do not require that the soft Pomeron to appear as a Regge pole.
• Suggest a procedure where the matching with long distance physics (where confinement of quarks and gluons is essential) can be reached within the CGC/saturation approach.
• Model also successfully describes: Inclusive production [Physics Lett.B746 (2015) 
The cross section for the production of a bunch of hadrons with a mass from M min to M max can be written as
where
Diffractive Production in the one channel CGC/saturation Model
a) Single and b) Double diffraction production. The double wavy lines describe dressed Pomerons. The double wavy line crossed by the dashed one stands for the dressed Pomeron structure, in terms of produced particles. The blobs stand for the hadron-Pomeron interaction g (b) vertices. The cross section for single diffraction can be written as
The full The values for the parameters were determined by fitting all available data for σ tot , σ el , σ sd , σ dd and B el for 0.546 T eV ≤ W ≤ 8 T eV . 
